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1 .  INTRODUCTION 

Golder Associates Inc. (Golder Associates! was retained by Bucher, Willis & Ratliff Corporation 

(BWR) to conduct environmental Investigatory Work in conjunaion with the proposed expansion 

of the Casa Linda Golf Course located at Naval Air Station (NAS) ,kksonville, in the City of 
I .  

Jacksonville, Florida. The Investigatory Work primarily involved in sim sampling and testing for 

the delineauon of lead impacted soils in h e  arm of two Imtallation Restoration (IR) sites. 

designated as PSC 22 and PSC 23. and a third area located east of PSC 23. 

The investigatory Work carried out at the Site included: 

the gross delineation of lead impacted soils using a conventional metal detector; 

refining the delheation consistent with a defmed 'action level" lead concenmtion using 
an energy dispersive X-ray fluorescence (XRF) analyzer; 

- 

~ollecting confirmrtory samples for laboratdry testing to verify the results of the field 
testing; and 

surveying and documenting the limits of the delineated areas. 

This document presents the results of the investigatory work and includes: 

A statement of the objectives of the Investigatory Work. 

A brief background summary incorporating the following: 

1. a brief description of the Sites; 

2. a brief synopsis of the history of the Sites; 

A list and description of the tasks performed in conjunction with the investigatory work; 

The results of the in situ testing, sampling and laboratory analyses performed, including a 
comparison between the in sihl results and the laboratory results; 

A figure depicting the delineated areas with lead concentrations exceeding the action 
level; 

A table listing all of the points surveyed and their latitude and longitude coordinates, and 

an appendix containing laboratory data reports. 

Golder Associates 



I December 1 

All of the investigatory work was conducted in accordance with the procedures and methodology 

presented in the Work Plan, Sampling and Analysis Plan (SAP), and Health and Safety Plan 

(H&S Plan), dated October 27, 1997, which were previously prepared and submitted to BWR. 
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2.0 BACKGROUND 

2.1 Site Location and Description 

NAS Jacksonville is located in the south central portion of Jacksonville in Township 3 South, 
I 

Range 2 East, Duval County, Florida. The Station is located irnrnaiately west of the St. Johns 

River as indicated on the Key Plan, Figure 1. The Casa Linda Golf Course is located in- the 

central portion of the Air Station. The three subject delineation sites are former shooting ranges 

located in the northwest quadrant of the golf course, north a d  east of Akron Road. The three 

areas consist of two IR sites, designated as PSC 22 and PSC 23, and a third area located east of 

PSC 23. For the purposes of the investigatory work and this reparc, the third area, located east of 

PSC 23, has been designated as PSC 23B, while the original H C  23 area bas'been designated as 

PSC 23A. The locations and layouts of the three sites are shown on Figure 2. 

PSC 22 occupies a total area o f  approximately,-10 acres. the center of which is located 

approximately 1,100 feet w e ~ t  and 700 feet norh of' the eastern terrninus of Akron Road. PSC 

23A occupies a total area of approximately two acres and its center is lwted  approximately 

250 feet west and 100 feet north of the eastern terminus of Akron Road. PSC 23B occupies a 

total area of about 5 acres and is located immediately east of & eastern terminus of Ahon Road. 

All of the sites are generally heavily vegetated with mature trees. 

2 3  Synopsis of Site History 

It is understood that shooting ranges were first operated in all of the subject areas in the early 

1940s and that rifle, pistol, and skeet shooting have likely been performed over the years. 

23 Previous Studies 

A screening program was wried out at both IR areas in January of 1997. Analyses conducted on 

samples collected during the screening program indicated elevated concentrations of antimony, 

arsenic, and lead in some samples. 
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The primary objective of the Investigatory Work was to delineate lead impacted soils in areas 

which could potentially be encountered during consuuction acciviries associated with the proposed 

expansion of the Casa Linda Golf Course. No excavation, disturbance, or handling of the 
4 

impacted soils idcnrified will be permitted during construction.ot the expansion; the only 

construction activities to be permitted in the delineated areas will be the placement, grading, and. 

compaction of fdl. 

The nature of exposure to workers engaged in construction activities at the site or golfers during 

recreational activitiw is consistent with an indusmal exposure scenario. However. to ensure a 

conservative delination of impacted soils, for the purposes of the Investigatory Work, lead 

impacted soils were defined as soils with lead concentrations exceeding the Florida Department of 

Envi ro~lend  ~ r o t s t i o i  (FDEP) rcsidenrial cleanup goal for lead of 500 rng/kg (based on a 

residential exposure scenuio as p&mxl in FDEP's Meporandum of ~e~ternber 29, 1995, 

enrilled 'Soil Cleanup Goals for Florida"). FDEP reiidcnripl'cleamp goals of 0.7 and 26 mgkg 

were selected as action levels for arsenic and antimony, rtspertively. FDEP cleanup goals for an 

industrial exposure scenario are 220, 3.1, and 1,000 mgkg -for antimony, arsenic, and lead, 
- 

respectively. d 

Secondary objectives of the Investigatory Work included the generation of data to be used in the 

preparation of a Rocedures Manual which will govern potential construction operating 

procedures and methods within the delineated areas during the proposed golf course expansion 

activities. 

3.1 Data Quality Objectives 

Data Quality Objectives (DQOs) for both the field testing (using the XRF unit) and laboratory 

tisting of verification samples were the action level concentrations presented above. Sampling, 

sample handling and transport and analytical methods were consistent with those of the Region IV 

Environmental Compliance Branch Standard Operating M u r e s  (EBSOP) and Quality 

Golder Associates 
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er::, Field testing was performed wing the portable XRF unit. Laboratory analyses were performed 

using SW846 methods. The project DQOs (action levels) are presented in Table 1 together with 

the practical quantitation limits (PQL) for the XRF unit and the relevant SW846 analytical 

methods for each parameter. 

1- 
3 

The PQLs for the XRF unit met the project DQO for lead but not'the DQOs for antimony and 

arsenic. Therefore, the objective of the XRF testing for anci.mony and arsenic was solely to 

confirm that concenmtions were below the respective PQls. Laboratory analyses were used to 

evaluate antimony d arsenic concentrations with respect to the specific action levels ar selected 

locations on the established lead impact line. 

Laboratory confurnation testing for antimony, arsenic and lead was conducted on selected samples 

recovered from the site 'using the analytical methods hdicated in Table 1. As indicated in Table 

1, the laboratory analyses met the project DQOs for lead and antimony but not for arsenic. The 
. , .. . 

PQL for arsenic (1 mgkg) was &rgha.Ily above th= DQO (0.7 rngkg). Hence non detection of 

arsenic (above the PQL, using the indicated method) was selected as the laboratory DQO. 

Golder Associates 
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4.0 PROCEDURE 

4.1 General 

The tasks undertaken in conducting the Investigatory Work were as follows: 
.- 

1 Acquire and review background information; 

2 Mobilization of field crew; 

3 Preliminary reconnaissance/site walk over; 

4 Gross delinearion of lead impacted soil using metal detector; 

5 Establish uansects radiating outward from centroids of grossly 
delineated areas; 

- -  
\ I 

6 Conduct in situ testing along transects using XRF unit, document 
rcsults, and install stakes with test identification number and 
concentration; 

Establish and stake 500 mgkg isogmcentration line (to plus or minus 
10 feet maximum) for lead based on XRF test results; 

Perform XRF testing for antimony and arsenic along the established 
500 mg/kg isoconcentration line for lead and document results to 
confirm concenuations of both antimony and arsenic are below their 
respective action levels; 

Collect verification and QNQC samples for laboratory testing; 

Survey lead impact line for using GPS and optical survey techniques 
and record results. 

The general scope of work and procedure associatd with each of the tasks noted above is 

discussed in the following sections. 

Colder ksocbtes 
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4.2 Task 1 - Acquire and Review Background Information 

Prior to initiating field activities. available background information for the subject sites was 

reviewed. The information reviewed included the analytical data and sampling information 

presented in the Request for Professional Services document as well &aerial photographs of the 
0 .  

subject ares taken in 1968, 1988 and 1995. 

4 3  Task 2 - Mobilization 

A field crew, consisting of two individuals, was mobilized to the site on October 29, 1997 

together with necessary field equipment and sample containers. The field work was conducted on 

October 29,30,31 and November 3 through November 7, 1997. 

- Preliminary iEecbinaissancel~ite Walk Over 

initial Health and Safety briefing, the field crew conducted a preliminary 

reconnaissance of the subject areas to familiarize themselves with relevant site features prior to 

initiating any field testing. References were made to the 1991-aerial photograph during the walk 

over. 7he approximate sampling locations used during the previous study were relocated for 

subsequent reference. 

4.5 Task 4 - Gross Delineation of Lead Impacted Soil 

A convenuonal metal detector was used to grossly delineate the areas of the site with lead shot 

andlor bullets d o r  other metallic objects in the shallow subsurface. Gross delineation was 

generally conducted along lines radiating radially outward (at incremental compass headings 

increased sequentially by approximately 45 degrees) from the previous sampling locations which 

indicated the highest lead concentrations. The lines extended outward until no further indications 

of metallic objects, consistent with lead shot, were registered by the metal detector. The ultimate 

limits of these areas were roughly delineated in the field with w w d  stakes for subsequent 
? - 

@22efereice. . . 

t,.~,'.."..', \ .  .: 
.: - 

Golder a i a t e s  
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@ 4.6 Task 5 - Establish Trao~ects From Centerr of Grouly Delineated Areas 

Following the completion of Task 4, formal transect lines were established radiating outward from 

the designated centers. As with the gross delineation, eight transect lines were established at each 

location radiating radially outward at incremental compass headings of approximately 45 degrees. 
\ 

Two exceptions to this were the small area at the south end bf PSC 22, where only two 

intersecting transect lines were established, and area PSC 23B, where five amsect lines were 

established. The transect lines were used as guides for the subsequent in situ testing activities 

conducted in conjunction with Task 6. The lmtions of the points of origin of the transect lines 

are indicated on Figure 2. 

4.7 Task 6 - Conduct In Situ Testing 
\, 

Commencing on October 29, 1997, in siru testing was carried out along the transect lines 

beginning at the points of origin indicated on Figure 2. At; the fmt in sim test location, varying 

degrees of ground preparation were evaluated by co.ducting a series of tests rr the same location 

but with sequentially increasing depths of preparation. Initial preparation consisted of scraping 

loose surface debris from the test location. Subsequently, deeper scraping was conducted at the - 
same location and tests were performed at greater depths 16 a maximum depth of about four 

inches. The optimal preparation depth (selected as the depth which produced the highest reading 

on the XRF unit) was approximately 1 inch. 

Once the optimal preparation depth was selected. it was used for all subsequent testing. Testing 

proceeded along the established transect lines moving radially outward from the points of origin. 

Sequential test l-tions were spaced at approximate 100-foot intervals. At each test location, a 

wood stake was installed bearing an inscription denoting the test number and the measured lead 

concentration. All test numbers and the corresponding lead concentrations were documented in 

the field as the tests were completed. The test locations were assigned unique alpha-numeric 

identification codes as follows: the first component was the primary investigation area (PSC 22 or 

PSC 23). the second component was the sub area (A, B, or C), the third component was the 

rrawct line number (typically 1 to 8, with line 1 being the nansect extend& north from the 
+ 

@ . ,  origin and the remaining lines numbered sequentially in 1 clmkwisc rotation), and the founh and 
\<. >" 
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-,:... Final component was the approximate distance (in feet) from the origin along the trmect line. 

Hence a test conducted on the easterly oriented transect (line 3) of sub area A of PSC 22, located 

100-feet from the origin, would be designated as: PSC 22/A/3/100. 

All in situ testing using the XRF unit was conducted in accordan* with the manufacturers . . I '  
recommendations 

4.8 Task 7 - Establish and Stake Lead Impact Delineation Line 

Once measured lead concentrations transitioned from above to below the action level (500 mgkg) 

at two sequential locations along the transect lines, the relevant 1 W f m t  interval was divided in 

half such that a maximum d i c e  of 50 feet separated two consecutive tests. The intersection of 

the m e c t  line and the 'lead impact delineation line was defined as the test location (either the 50- 

foot location or the original more distal lwfoot  location) at which the concentration of lead in 
% .  

soil was less than SO0 mgkg. fhis location was baked anh the measured lead concentration 

documented. To reduce the potential for idenhfying areas with erroneously low lead 

concentrations. a total of three separate tests were conducted (within an area of about three feet by 

three feet) at each location where sub-action level lead concgamtions were first measured; the 

highest of the three test values was subsequently assigned to that particular location. 

4.9 Task 8 - Perform XRF Testing for Antimony and Arsenic 

Once the lead impact line was established on a given transect, in situ testing was conducted for 

antimony and arsenic at that location using the XRF unit to confirm that concentrations for these 

constituents were below their respective PQLs. Antimony and arsenic concentratiok were below 

the XRF unit's PQL at all in sik test locations. 

4.10 Task 9 - Collect Verification and QAIQC Samples 

Soil samples for verification analyses were collected from selected XRF test locations on the 

@..esrablhhed lead impact line. The sample locations are shown on Figure 2. At these selected 

%& iocations, in sicu testing was conducted for all three constituem of potential concern using the 

Golder Associates 



December 1997 - 10- 973-3774 

', XRF unit prior to sampling. The samples were collected from the precise footprint of the XRE: 

unit's probe. Four verification samples were collected along the established lead delineation line 

at PSC 22, two verification samples were collected from PSC 23A, and three verification samples 

were collected from the established lead delineation line at PSC 23B. In addition, one verification 

sample was coUected from a test location within the interior of PSC '32 which exhibited a very 
I '  

high lead concentration based on the XRF testing. 
. . 

All sampling, sample handing, and transport activities performed in the field were conducted in 

accordance with Golder Associates' FDEP-approved Comprehensive Quality Assurance Plan 

(CompQAP No. 910019G) and USEPA Region IV Environmental Compliance Branch Standard 

Operating Procedures (EBSOP) and Quality Assurance Manual (QAM) (EPA. February 1991). 

Soil samples were collected and prepared using decontaminated plastic shovels and mixing bowls. 

Following removal, the excavated soil was placed in the mixing bowl and homogenized by mixing 

until visually and texturally uniform. The prepared sample was then transferred to clean sample 

containers provided by the analyti& Iaboramry. 
\ 1 

Quality assurance samples consisted of a single equipment rinsate blank, two mp blanks (one per 

shuttle), and two temperawe blanks (also one per shuttle). - 

All samples were placed in shuttles and chilled to 4 degrees Celsius pending transport to the 

analytical laboratory via overnight courier. Prior to shipment, the shuttles were securely sealed 

and a c~lstody seal applied. Chain-of-Custdy forms were completed and shipped with the 

shuttles. 

Laboratory analytical testing was conducted by Savannah Laborasories & Environmental Services 

Inc. at their Tallahassee, Florida facility. All testing conductd by Savannah hboratories was 

conducted in accordance with their FDEP-approved Comprehensive Quality Assurance Plan 

(CompQAP No. 890142G). The analytical methods used and the respective PQLs for the 

constituents of potential concern are indicated in Table 1. 
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7 :  4.11 Task 10 - Survey Lend Delineation Line 

After the lead delineation line was established and staked, the relevant stake locations were 

surveyed using a combination of optical surveying and Global Positioning System (GPS) methods. 

Each stake on the lead line was located to an accuracy of within approximately plus or minus 
r 

three feet. Latitude and longitude coordinates of each stake were determined and recorded. In 

addition, permanent reference points were established at the points of origin of each set of transect 

lines. The reference points consisted of 2-foot long sections of 0.5-inch diameter steel reinforcing 

bar, driven into the ground such that approximately 1-inch protruded above the ground surface. 

Wimess stakes were driven adjacent to the reinforcing bars to facilitate future location. 

Golder Associates 
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0.:- 
5.0 RESULTS 

5.1 In Situ Test and Laboratory Sample Locations 

The distributions of in situ test locations for all three areas investigated are shown on Figure 2 

together with the points of origin for the transect lines. The numb&& scheme for rhe transect 

lines is indicated on Figure 3. A total of 95 locations were tested using the XRF unit. Of 

these, 64 were located at PSC 22. 11 were located at PSC 23A, and 20 were located at PSC 

238. 

The locations at which laboratory samples were collected are also show on Figure 2. A total of 

ten soil samples were collected: five from PSC 22; two from PSC 23A, and three from PSC 

5.2 XRF Lead   on cent ration sand Delineated Areas 
I 
! 

The lead concentrations measured in the field using the XRF unit are shown on Figure 2 and 

are summarized in Table 2. The highest concentration measured using the XRF unit was 

18,520 mg/kg at a location in the north central portion of PSC 22. During the field testing, 
- 

major variations were noted in lead concentration over relatively small areas; possibly due to 

the "shadowingw effects of vegetation present at the time that skeet shooting was active. 

The areas delineated as containing impacted soils with lead concentrations exceeding 500 

rnglkg are shown on Figure 2. Virmally all of the northern section of PSC 22 (large rectangle) 

exhibited lead concentrations exceeding the action level, while only relatively small localized 

portions of PSC 23A and PSC 23B exhibited lead concentrations above the target value. 

0 

5.3 Comparison of XRF and Laboratory Lead Concentrations 

The results of the laboratory analytical testing for lead are summarized in Table 3 along with 

the corresponding results for the XRF unit for comparison. For eight of the ten verification 

samples collected, the XRF lead value, measured in the field, agrees very well with the 

laboratory value. For the remaining two samples (PSC 22/B/1/165 and PSC 22/B14/350), a 

@';:iignifiunt LA:,' difference exists bctween the XRF value and the laboratory value. The probable 

Colder Associates 
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reason for this apparent discrepancy is sample heterogeneity due to the nature of the lead 

source material. Lead in soil at the site is present in discrete balls of shot. Given the relatively 

small sample sizes involved, small variations in the distribution of shot within a given sample 

could result in significant changes in measured lead concentration. 

4' 

5.4 Adjustment of Lead Delineation Lhe Based on ~abor&y Tent Raulb 

Based on the laboratory lead concentrations reported for samples PSC 22/B/1/165 and PSC 

22fB/4/350 (both of which were higher than the respective concentrations measure in situ using 

the XRF unit) and the ,rate of outward decrease in lead concentration per linear foot along the 

transect lines, the delineated area for lead impacted soil was expanded locally in the vicinity of 

the relevant testlsamples locations. These adjustments are shown on Figure 2. The adjusted 

delineated limits were conservatively estimated based on the FDEP residential clean-up goal for 

lead which is 500 mg/kg. Based on the results of the field and laboratory testing, lead 

concentrations beyond the adjusted delineated limits in all areas should be well below the FDEP 

industrial cleanup goal for lead of 1,000 mgkg . 

5.5 XRF and Laboratory Results for Antimony and Arsenic 
- 

The results of the laboratory analytical testing for antimony and arsenic are summarized in 

Table 3 along with the corresponding results for the XRF unit for comparison. For all of the 

XRF testing, the measured concentrations of antimony and arsenic were below the practical 

quantitation limits for the device (45 mglkg a d  25 mgkg for antimony and arsenic, 

respectively). The laboratory testing conducted on samples collected from the delineated lead 

impact line (based on the XRF test results) indicated no exceedances of the action level for 

antimony (26 mgkg) but exceedances of the action level for arsenic (0.7 mg/kg) were detected 

in five of the nine samples analyzed. Arsenic concentrations in these samples ranged from 1.1 

to 5.1 mgkg. 

5.6 Estimated Arsenic Delineation Line 

The results of the laboratory testing indicate a general relationship between lead concentration 
& 

and arsenic concentration. When plotted on a log-log scale, the data indicate that arsenic 

m~~eoncentrations -&.- below the action level (0.7 t n g k g )  are typically present at lead concentrations of 

Colder Associates 
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a) Iw than about 75 mg/kg. The plotted data are shown on the graph included with Table 5. 

Based on this general relationship, and an outward linear extrapolation of the lead concentration 

data near the limits of the delineated areas, an estimated delineation for arsenic impacts was . . 

developed. The estimated limits of arsenic impacted soil (i.e. arsenic concentrations greater 

than 0.7 mglkg) are shown on Figure 2. The indicated limits corres,pond to an extrapolated 75 .. 
mglkg lead isoconcentration line. The estimated limits for 'arsenic impacted soil were 

+ 

conservatively based on the FDEP residential clean-up goal for arsenic which is 0.7 mglkg. 

Based on the results of the field and laboratory testing. arsenic concentrations beyond the 

estimated limits in all arm should be well below the FDEP industrial cleanup goal for arsenic 

It should be noted that the indicated limits of arsenic impacted soil are estimates only and, 

although based on reaSonable assumptions. were not established from actual analytical data for 

arsenic in soil. 

. - 
5.7 Survey Results 

The locations of tho stations on the transect lines corresponding to -the limits of lead impacted 

soil (based on the results of the XRF testing) were surveyed as were the points or origin for the 

transect lines. Permanent reference points were established at the points of origin. The 

identification numbers and surveyed locations of these points are shown on Figure 3. The 

latitude and longitude coordinates for each of the points are summarized in Table 4. The 

surveyed locations should be considered accurate to within approximately plus or minus 3 feet. 
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: 6.0 SIGNATURE PAGE 

We trust that this Report adequately summarizes the methodoIogy and results of the activities 

undertaken in conjunction with the delineation of lead impacted soils at the Casa Linda Golf 

Course. Should any pin~ require additional clarification or should any questions arise, please do 

not hesitate to contact the undersigned. 

GOLDER ASSOCLATES INC. 

Mark  wallow,-^.^. 
Senior hgineerfAssociate 
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TABLE 1 

SUMMARY OF CONSTITUENTS OF CONCERN, ACTION LEVELS, ANALYTICAL METHODS, AND PQLs 

Delineation of Lead Impacted Soils 
Case Linda Golf Course 

NAS Jacksonville 
Jacksonville, Florida 

Golder Associates 

Parameter 

Anthony 

Arsenic 

Lead 

, , 

Project 
Action 
Leveb 
~malhal 

26 

0.7 

500 

XRF 
Udt 

Source 
sons 

Am-241 

Cd-109 

Cd-109 

SW846 
Laboratory 

PQL 
Imglkgl 

5.0 

1.0 

5.0 

XRF 
unit - . 

POL 
Imgkgl 

4 5 

, 25.  
I 15 

SW846 
Laboratory 

Method 
Number 
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TABLE 2 
RESULTS OF IN SlTU TESTING USING XRF UNIT 

DELINEATION OF IMPACTED SOILS 

Casa Linda Golf Course 
NAS Jacksonville 
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TABLE 3 
COMPAR1SON OF XRF FIELD RESULTS AND LABORATORY ANALYTICAL RESULTS 

DELINEATION OF IMPACTED SOILS 

Casa Linda Golf Course 
NAS Jacksonville 

Jacksonville, Florida 

Sam le Identification TrpkpT Ant! * 
400 BPQL 
5 0  BPQL 

300 
' 

NA 

I 6 5  BPQL 
350 BPQL 

100 BPQL 
250 BPQL 
2 00 BPQL 

Parai 

ony 
.aboratory 

ND 
5 J 

1200 

ND 
ND ' 

ND 
ND - -  

ND 
ND 
NO 

Notes: - ND = Not Detected in Laboratory Sarn~le - BPQL = Below XRF Practical ~"ant i takm Limit 

- -  

meter Concentrations {n 
I 

BPQL 1.6 
BPOL 3.5 
N A 310 

BPQL 1 i; 
BPQL ND 
BPOL N D 

BPQL ND 
BPQL 1 . I  
BPQL 2.1 

XRF 

I78 
452 

161 20  

383 
123 

3 1 
62 

47 
56 
68 

Golder Associates 
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LATITUDE AND LONGITUDE COORDINATES 
OF SURVEYED TEST LOCATIONS 

DELINEATION OF IMPACTED SOILS 

Oolder Assodater 
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TABLE 5 
TYPICAL REIATIONSHIP BETWEEN LEAD AND ARSENIC CONCENTRATIONS 

DELINEATION OF IMPACTED SOILS 

Casa Linda Golf Course 
NAS Jacksonville 

Jacksonville, Florida 
%;l 

( LBboratob Concentration 
Sample lde~ ntification ! 

. - r fmglkg) Area 1 ~ u b i r e a  I tine (Distance (ft ( Lead I Arsenic 
1 I I I 

1 10 100 loo0 10000 1 ooooo 
Lead Concentration (rngkg) 

Golder Associates 
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SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

2846 Industrial Plaza Drive (32301) P.O. Box 13056 Tallahassee. FL32317-3056 (850) 878-3994 Fax (850) 878-9504 e 
LOG NO: T7-23065 

Received: 01 NOV 97 
Reported: 13 N W  97 

Mx. Mark Swallow 
Galder Associates. Inc. 
8933 Western Way, Suite 12 
Jacksonville, FL 32256 

I L.boratorfer in Savannah. GA Tallahassee. FL Tampa. FL Deerfield Beach, FL Mobile, AL New Orleans. ld 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

28.46 Industrial Plaza Drive (32301) P.O. Box 13056 Tallahassee. FL 3231 7-3056 (850) 878-3994 Fax (850) 878-9504 

@: :.;: 
LOG NO: T7-23065 

Received: 01 NOV 57 
Reported: 13 NOV 97 

Mr. Mark Swallow 
Golder Associates, Inc . 
6933 Western Way, Suite 1 2  
Jacksonville, FL 32256 

P r o j e c t :  973 -3774/BWR/w 
Sampled By:- Client 

Code: 115871117 
REPORT OF RESULTS Page 2 

DATE / 
LCG NO SAMPLE DESCmPTION , SOLID OR SEMISOLID SAMPLES T m  S m L E D  

~ ~ ~ ~ ~ - - - ~ _ _ ~ ~ - - C * - ~ - - - - - - - * - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
23065-2 ~ ~ / ~ ~ C 2 2 / B / 4 / 3 5 0 '  10-31-97/0955 
23065-3 sS/PSC22/B/l / l65'  10-31-37/1010 
23065-4 SS/PSCZZ/A/S/SO; 10-31-97/1100 
23065-5 S S / P S C ~ ~ / A / ~ / ~ O O '  10-31-97/1200 
23065-6  S S / P S C ~ ~ / A / ~ / ~ O O '  10-31-97/1245 
* - _ _ _ _ _ - - _ _  _ - - _ _ - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - * - - - - - -  

PARAMETER - - 23065-2 23065,-3 23065-4 23065-5 . 23065-6 
- - - - - - - - * - - - - - , , , , - - - - - - , , - - -  I,,,------ -1-------1-- - - - - - - - - - -  ,----,---- * - - - - _ _ - - _  

ICP Metale (6010) ... 
imony, mg/kg dw c 5 . 0  c5.0  5 . 0  - 5 . 0  c 5 . 0  
enic, mg/kg dw < l * O  5.1 3 - 5  1 . 6  c 1 .  0 

Lead, mg/kg dw 580 1300 470 110 9 . 8  
Prep or Extraction Date 11 .05 .57  1 1 - 0 5 - 9 7  1 1 . 0 5 . 9 7  1 1 . 0 5 . 9 7  11.05.97 - 
Date Analyzed 11 .11 .97  11 .11 .97  1 1 . 1 1 . 9 7  1 1 . 1 1 . 9 7  11 .11 .97  
Percent Sol ids ,  t 9 1 8 4 66 7 2 84 
--C---*-----3--.-----------*- - - - - c - - - - -  - - - - - - - - - -  - - - * - - - - - -  - - - - * C - - - C  

Laboratories in Savannah, GA Tallahassee, FL Tampa. FL Deerfield Beach, FL Mobile, AL New Orleans, LA 



SL SAVANNAH LABORATORIES 
8 ENVIRONMENTAL SERVICES. INC. 

6 lndu~tdal Plaza Drive (32301) P.O. Box 13056 Tallahassee. FL32317-3056 (850) 878-3994 Fax (850) 878-9504 (pe: -.. 
fiOG NO: T7-23065 

Received: 01 NQV 97 
Reported: 13 NOV 97 

Mr. Mark Swallow 
Golder Aasociatee, Inc . 
8933 Westera Way, Suite 12 
Jacksonville, FL 32256 

Project : 973 -3774/~m/- 
Sampled By: Client 

Code: 115871117 
REPORT OF RESULTS Page 3 

DATE / 
IXX3 NO m L E  - DESCRIPTION , SOLID OR SEMXSOLID SAMPLES SAMPIJTD 

or Extraction Date 

I Laboratories in Savannah, GA Tallahassee. FL Tampa, FL Deedield Beach, FL Mobile, AL New Orleans, LA 



SL SAVANNAH LABORATORIES 
8 ENVIRONMENTAL SERVICES. INC. 

846 Industrial Plaza Drive (32301) P.O. Box 13056 Tallahassee, n32317-3056 (850) 878-3994 Fax (850) 878-9504 
. , .. 
. .. 
. .  , .  

LOG NO: T7-23065 
Received: 01 NOV 97 
Reported: 13 HOV 97 

Mr. Hark Swallow 
Golder Aseociates, Inc. 
8933 western Way, Suite 12 
Jackeonville, FL 32256 

Project: 973-3774/BWR/m 
Sampled By: C l i e a t  

Code: 115871117 
REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , QC RGPORT FOR LIQUID SAMPUS 

23065-8 Method Blank 
23065-9 Accuracy ( % R e d  
23065-10 Precisian ( tRPD) 

ic, mg/l 
m g / l  
or Extraction Date 

co. 010 
cO.OO5O 
11-04 -97  

Laboratories in Savannah, GA i all ah as see. FL Tampa. FL Deerfield Beach, FL Mobile, AL New Orleans, LA 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVlCES. 1NC. 

846 Industrial Plaza Drive (32301) P.O. Box 13056 Tallahassee, FL 3231 7-3056 (850) 878-3994 Fax (850) 878-9504 

. . 

LOG NO: T7-23065 
Received: 01 NWV 97 
Reported: 13 NOV 97 

. Mark Swallow 
Golder Associates, Inc. 
8933 Weatern Way, Suite 1 2  
Jacksonville, FL 32256 

Project: 973-3774/BWR/~1~~ 
Sampled By: Client 

Code: 115871117 
REPORT OF RESULTS Page 5 

.. enic, mg/kg dw <l. 0 9 8  Ir . 0 %  
c0 - 5 0  1 0 0  t 5 . 0  + 

or Extraction Date 11.05.97 11.05.97 - - -  

~ G e t  B. Pruitt, Project Manager 

Laboratories in Savannah, GA Tallahassee, pkwhmF?G & @ m d  Beach, FL Mobile, AL New Orleans, LA 





SL SAVANNAH LAB,ORATORIES 
8 ENVIRONMENTAL SERVICES. INC. 

3 4 6  Industrial Plaza Drive (32301) P.O. Box 13056 Tallahassee, FL 3231 7-3056 (850) 878-3994 Fax (850) 878-9504 @.:, . 

fXKI NO: T7-23127 
Received: 07 N W  97 
Reported: 20 NOV 97 

Mr. Mark Swallow 
Golder Aseociatee, Inc . 
8933 Weetera way, Suite 12 
Jacksonville, FL 32256 

Project: 973-3774/Bm/= 
Sampled By: Client 

Code : lllSf 1120 
REPORT OF RESULTS Page 1 

DATE/ 

LOGNO SAMPm DESCRIPTIOX , SOLID OR SEMISOLID W L E S  TIME SAMPLED _ _ _ _ _ _ _ _ _ _ _  _ C _ _ _ ~ C ~ * C ~ ~ ~ - * - - ~ ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - * - - - - ____  

23127-1 SS/~SC23B/2/100' 11-06-97/1530 
23127-2 ~~/~~Ca38/3/250' 11-06-97/1600 
23127-3 SS/PSC~~B/S/ZOO' 11-06-97/1645 
23127-4 S S / P S C ~ ~ A / ~ / ~ O O  * 11-06-97/1745 
_ _ C _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  
P-R . ... 23127-1 23127-2 23127-3 23127-4 

\ ! 
_ _ _ - _ _ _ _ _ _ _ - - - - - - + * - * - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - * _ _ _ _ _  -. - .. . - 
CP Metale (60101 

(Q timony, mg/kg dv c5 -0 c5.0 4 . 0  1200 
senic, mg/kg dw ~ 1 . 0  1.1 2.1 310 

Lead, &kg dw 53 4 8 8 1 22000 
Prep or Extraction Date 11-13 -9.7 . 11.13.97 i1.13.97 11.13.97 
Date Analyzed 11.19.97 11.19.97 11.19.97 11.'19.97 
Percent Solids, % 9 3 79 7 1 82 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

Y" 46 Industrial Plaza Drive (32301) P.O. Box 13056 Tallahassee, FL32317-3056 (850) 878-3994 Fax (850) 878-9504 

Mr. Mark Swallow 
Golder Associates, Inc. 
8933 Western Way, Suite 12 
Yackaanville, FL 32256 

REPORT OF RESULTS 

LOG NO: T7-23127 
Received: 07 NOV 97 
Reported: 20 NOV 97 

Project: 973 -3774/BWR/NAS 
Sampled By: Client 

Code : 111571120 
Page 2 

... 
ep or Extraction Date 11.11.97 

e Analyzed 11.14.97 
_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - * - - - - - *  - - - - * - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - * - - - -  - - - - - - - - - -  

Laboratories in Savannah, GA Tallahassee, FL Tampa, FL Deerlieid Beach, FL 0 Mobile, AL rn New Orleans, 



SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

n46 lndustnal P laa  Drive (32301) P.O. Box 13056 Tallahassee. FL 3231 7-3056 (850) 878-3994 Fax (850) 878-9504 1 ' -  
Mr. Mark Swallow 
Galder Associatee, ~ n c .  
8933 Western Way, Suite 12 
Jacksonville, FL 32256 

LOG NO: T7-23127 
Received: 07 NOV 97 
Reported: 2 0  NOV 97 

Project: 973-3774/BWR/nx3 
Sampled By: Client 

Code : lllS7ll2 0 
REPORT OF RESULTS Page 3 

senic, mg/kg dw 
a, m d k g  dw 
p or Sxtraction D a t e  

Laboratories in Savannah, GA Tallahassee, FL Tampa, FL Deedjeld Beach, FL Mobile, AL New Orleans, LA 

- - -- 



SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

2&16 Industrial Plaza Drive (32301) P.O. Box 13056 Tallahassee. FL 32317-3056 (850) 878-3994 Fax (850) 87&g504 1 @-,. 
LOG NO: T7-23127 

Received: 07 NOV 97 
Reported: 20 NOV 97  

t t c .  Mark Swallow 
Golder Associates, Inc, 
8933 Weetern Way, Suite 12 
Jacksonville, FL 32256 

Project : 973 -3774/BWR/m 
Sampled By: Client 

Code: 1346'71120 
REPORT OF RESULTS Page 4 

ep or Extraction Date 

co .  010 
< O .  0050 

11.11.97 

P a e  f e 
Laboratories in Savannah, GA Tallaharree, sn*ahn$. 8 B&%&d eSdeach, FL Mobile, AL New Orleans, LII 
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